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REMARKS 

Applicants respond herein to each of the issues raised in the Final Action. However, 
as the rejections in the Final Action generally remain unchanged from those of the previous 
action, Applicants will only respond herein to newly raised matter in the Final Action. To 
assure that this submission is fully responsive, Applicants incorporate by reference herein 
Applicants 1 previous Amendment mailed December 21, 2004. Applicants submit the present 
application is in form for allowance for the reasons discussed below. 

The Prior Art Rejections: 

Claims 1-30 stand rejected under 35 U.S.C. § 103 as being unpatentable over United 
States Patent No. 6,075,293 to Li et al. ("Li") in combination with United States Patent No. 
6,355,558 to Dixit et al. ("Dixit") and, for various of the claims, in further combination with 
one or more of United States Patent No. 6,448,173 to Clevenger et al. ("Clevenger ") and 
United States Patent No. 6,586,340 to Lee et al. ("Lee"). Final Action, pp. 2-7. The Final 
Action differs somewhat from the previous Office Action in that the rejection of Claims 5-7 
and 18-39 now further cites Lee KR 102002000901 3 A and alleged admitted prior art as 
disclosing, respectively, the use of a temperature of -20°C with PVD and PVD equipment 
without a heater. Applicants submit that the claims are patentable over the cited art for the 
various reasons discussed in the previous amendment and further explained below. 

For the Examiner's convenience, Claim 1 is reproduced below: 

A method of forming a metal wiring layer on an integrated circuit 
comprising: 

forming an insulating pattern including a recess region on an integrated 
circuit substrate; 

forming a metal layer in the recess region and on a top surface of the 
insulating pattern; 

removing the metal layer from the top surface of the insulating pattern 
adjacent the recess region and from an upper portion of the recess region; 

forming an aluminum film on the metal layer at a process temperature less 
than a reflow temperature of the metal layer to substantially fill the upper portion 
of the recess region after removing the metal layer; and 

forming a metal film on the aluminum film at a process temperature less 
than the reflow temperature of the metal layer. 
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In paragraph 6 of the Response to Arguments section of the Final Action, the 
Examiner attempts to clarify the basis for the combination of Li and Dixit responsive to 
Applicants 1 arguments at page 9 of the previous Amendment. Final Action, p. 8. In the first 
of two alternative bases explained therein, the Examiner asserts that the forming of the 
aluminum film 50 of Li is replaced with the forming of an aluminum film 48 by CVD and 
then forming a metal film 50 of aluminum alloy as described in Dixit to arrive at the 
recitations of Claim 1. Final Action, p. 8. However, in rejecting Claim 1, the Final Action 
relies on the film 50 of Li as disclosing both forming a metal layer in a recess region and 
removing the metal layer to form, inter alia, an upper portion of the recess region. Final 
Action, pp. 3-4. In particular, the Final Action relies on the planarizing discussion at col. 3, 
line 56 to col. 4, line 5 of Li as disclosing the removing recitations of Claim 1. 

In light of this application of Li, even were Dixit to be properly combined with Li in 
the manner suggested in the Final Action, the result would be a process of filling the recess 
with a multi-layer structure without any intervenine removing operation . The layer 48 of 
Dixit is a conformally deposited layer that "acts as a conformal wetting layer in the contact . . . 
for the subsequent Al alloy deposition." Dixit, Col. 5, lines 34-36. The layer 48 is never 
removed from an upper portion of the recess, nor would one of skill in the art modify Dixit to 
do so in light of the form and purpose of the layer 48. Furthermore, the Al alloy 50 of Dixit 
can, thus, not be formed to fill any upper portion of the recess that layer 48 was removed from 
as layer 48 is not removed. Accordingly, even if one of skill in the art were motivated to 
combine Li and Dixit as suggested by the Final Action, the result would not disclose or 
suggest the recitations of Claim 1 . 

The Final Action states alternatively that the metal layer 46 of Dixit would be replaced 
by the metal plug 46, 48 of Li. Final Action, p. 8. As an initial matter, Applicants note that 
the Final Action asserts that various other recitations of Claim 1 are taught by Li not Dixit, 
and the Final Action fails to suggest a motivation for modifying Dixit with respect to these 
other recitations or to state that they are disclosed or suggested by Dixit itself. Furthermore, 
the process described in Dixit relies on both reflow and the characteristics of the underlying 
nucleation layers to obtain fill of the recess, which teaches away from a combination with Li 
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that would disclose or suggest the present invention as recited in Claim 1. More particularly, 
Dixit states: 

An aluminum (Al) alloy 50, such as Al (0.5% Cu), is then deposited on the 
CVD Al, preferably in situ, to a thickness in the range of approximately 1500 
.ANG. to 15000 .ANG., preferably at a temperature range of approximately 200 C 
to 500 C. See FIG. 2E. The Al alloy is preferably deposited via plasma vapor 
deposition (PVD). The Al alloy deposited in this step acts to provide a complete 
fill, acting as a plug, of the contact aperture 34 with reduced or no enclosure of 
microvoids, while providing the desired grain texture. The reflow of the PVD Al 
during and after deposition is believed responsible for the complete fill of the 
contact aperture. Temperature and complete conformal coverage of CVD Al 
allow for a complete fill via bulk and surface diffusion during PVD 
deposition. The nucleation layers deposited in earlier steps also enhance the 
complete fill by the PVD Al. It is necessary to get complete surface and bulk 
diffusion following the PVD Al deposition in order to ensure a void free fill of 
the contact aperture. 

Reflow occurs during and after the PVD Al deposition, during process 
times of approximately 30 seconds to several minutes, depending on the 
temperature. The temperature during the PVD Al deposition, for effective reflow, 
is in the range of approximately 300 C to 500 C, and is preferably 400 C. During 
the PVD Al deposition, reflow occurs by surface diffusion. After the PVD Al 
deposition is completed, the reflow occurs by bulk diffusion. 

Dixit, Col. 5, line 48 to Col. 6, line 6. 

For at least these reasons, in addition to the reasons discussed in Applicants' previous 
Amendment, Applicants submit that the present rejection of Claim 1 should be withdrawn. 
The rejection of Claim 18 should also be withdrawn for at least similar reasons. The 
rejections of the dependent claims should be withdrawn at least based on their dependence on 
a patentable base claim. 

With respect to the comments in paragraph 7 of the Response to Arguments section of 
the Final Action, Applicants respectfully submit that, as seen by the discussion above, the 
motivations to combine asserted in the Final Action overlook the recitations of the claims as a 
whole and the stated reasons in the cited art as to why the various layers and temperatures are 
utilized. Accordingly, Applicants respectfully request that the Examiner re-consider the 
asserted motivation to combine in light of all the recitations of the claimed methods and the 
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entirety of the teachings of the cited art. 

With respect to paragraph 8 of the Response to Arguments section of the Final Action, 
Applicants note that the newly added claims are rejected with little to no consideration of 
their particular recitations. For example, the particular temperature ranges of various of the 
newly added dependent claims were rejected based on little more than a general assertion that 
Lee KR1 02002000901 3 A ("the KR reference") "discloses the metal film could be formed by 
PVD at about -20 to 400 °C." Final Action, p. 6. Even were this general assertion to be 
accepted, such a teaching would not disclose the particular temperature ranges and/or values 
actually recited in the claims. Furthermore, as the undersigned attorney for Applicants only 
has access to an English language translation of the Abstract, the attorney is unable to assert 
whether the alleged disclosure is even found in the KR reference. 1 Applicants 1 attorney does 
note that a reference to "forming a metal film at -20-400°C by PVD method" was found in the 
translation of the Korean Office Action submitted by Applicants. However, this reference 
was with respect to the recitations of pending Korean Claim 1, not the cited KR reference 
relied on for the rejections. 

Finally, Applicants note that the Final Action asserts reliance on alleged "admitted 
prior art, in the paragraph that bridges pages 6-7." Final Action, p. 7. As an initial matter, 
this excerpt is not in the background section. Furthermore, regardless of whether PVD 
equipment without a heater is known, the cited portion of the present specification cannot 
properly be interpreted as an admission of anything beyond the fact that conventional PVD 
equipment is known and that it can be used without a heater or without applying power to the 
heater in practicing various embodiments of the present invention. 

In addition, the Final Action fails to provide any motivation for combining the alleged 
admitted prior art of the KR reference with any of the other references relied on in the 
rejections. Accordingly, the newly added claims are also separately patentable for at least 
these additional reasons. 



l Applicants' undersigned representative has been advised that the KR Reference, in part, 
states: "a PVD reflow thin film 65 is formed on the CVD thin film 64. At this time, in case 
where the PVD reflow thin film 65 is formed of Al, a deposition process is performed at a 
temperature of 300°C or greater (preferably, 350-400°C)." 
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CONCLUSION 

Applicants respectfully submit that, for the reasons discussed above and in Applicants 1 
previous Amendment, the references cited in the present rejections do not disclose or suggest 
the present invention as claimed. Accordingly, Applicants respectfully request allowance of 
all the pending claims and passing this application to issue. 

Resl 
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